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(57) ABSTRACT 
A fixing structure and a backlight module using the same are 
provided. The fixing structure is used for fixing a circuit 
board. The circuit board with several openings has an upper 
Surface and a lower Surface. The fixing structure includes a 
back plate and several hooks. The back plate has a contact 
Surface. These hooks are disposed on the contact Surface. The 
hooks go through the openings so that the contact surface 
contacts the lower surface. The hooks move toward the walls 
of the openings and press against the upper Surface So as to fix 
the circuit board onto the back plate. 

8 Claims, 3 Drawing Sheets 
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FIXING STRUCTURE AND BACKLIGHT 
MODULE USING THE SAME 

This application is a divisional application of co-pending 
U.S. application Ser. No. 1 1/802,946, filed May 29, 2007, and 
claims the benefit of Taiwan application Serial No. 95137612, 
filed Oct. 12, 2006, the subject matter of which is incorpo 
rated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates in general to a fixing structure, and 

more particularly to a fixing structure applied to a backlight 
module. 

2. Description of the Related Art 
In a common backlight module of the liquid crystal display 

(LCD) device, a cold cathode fluorescent lamp (CCFL) or a 
light emitting diode (LED) is used as a back light source. In 
the liquid crystal display device with a light emitting diode as 
the back light source, the light emitting diode is usually 
soldered to a printed circuit board (PCB), and the printed 
circuitboard is fixed onto a back plate of the backlight module 
by screws. 

In order to transmit the heat generated by the light emitting 
diode to the back plate, the printed circuit board has to be 
attached to the back plate closely as a smooth flat, so that the 
light emitting diode could be prevented from damaging by the 
heat. However, the printed circuit board is usually fixed to the 
back plate via several screws conventionally. While inserting 
the screws into the printed circuit board, it is very likely to 
pass over some of the screws accidentally. Even if only a 
minor number of screws are not inserted into the printed 
circuit board, the printed circuit board cannot be fixed to the 
back plate as a smooth flat. Furthermore, when the screws are 
all inserted into the printed circuit board, it is still very diffi 
cult to ensure that every screw applies the same force to the 
printed circuit board. Therefore, the method of screwing the 
printed circuit board leads to Some drawbacks, such as 
increasing the manufacturing cost and the assembling time, 
and lowering the yield rate and the quality of product. 

Therefore, there exists a major issue that needs to be solved 
to closely and efficiently fix the printed circuitboard onto the 
back plate in a backlight module. 

SUMMARY OF THE INVENTION 

The invention is directed to a fixing structure and a back 
light module using the same. A circuit board is fixed onto the 
back plate closely and uniformly through the application of 
several hooks disposed on a back plate and some openings 
formed in a circuit board. 

According to the present invention, a fixing structure for a 
circuit board is provided. The circuitboard with several open 
ings has an upper Surface and a lower Surface. The fixing 
structure includes a back plate and several hooks. The back 
plate has a contact Surface. The hooks are disposed on the 
contact surface. The hooks go through the openings, so that 
the contact surface contacts the lower surface. The hooks 
move toward the walls of the openings and press against the 
upper Surface so as to fix the circuit board onto the back plate. 

According to the present invention, a backlight module 
including a circuit board, a light emitting device and a fixing 
structure is provided. The circuit board with several openings 
has an upper Surface and a lower Surface. The light emitting 
device is disposed on the circuitboard for providing a back 
light source. The fixing structure used for fixing the circuit 
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2 
board includes a back plate and several hooks. The back plate 
has a contact surface. The hooks are disposed on the contact 
Surface. The hooks go through the openings, so that the con 
tact surface contacts the lower surface. The hooks move 
toward the walls of the openings and press against the lower 
surface so as to fix the circuit board onto the back plate. 

According to the present invention, anotherbacklight mod 
ule including a light source structure and a back plate is 
provided. The light source structure includes a circuit board 
and a light emitting device. The circuit board with several 
openings has an upper Surface and a lower Surface. The light 
emitting device is disposed on the circuit board for providing 
a backlight module. The back plate includes a fixing structure 
and a contact surface. The fixing structure used for fixing the 
circuit board includes several hooks. The hooks are disposed 
on the contact Surface. The hooks go through the openings, so 
that the contact surface contacts the lower surface. The hooks 
move toward the walls of the openings and press against the 
upper Surface so as to fix the circuit board onto the back plate. 
The invention will become apparent from the following 

detailed description of the preferred but non-limiting embodi 
ments. The following description is made with reference to 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A illustrates a backlight module according to a first 
embodiment of the present invention; 

FIG. 1B illustrates a circuit board in FIG. 1A shifted a 
distance on a back plate; 

FIG. 1C is a three dimensional view of the backlight mod 
ule in FIG. 

1B: 
FIG. 2 illustrates a backlight module according to a second 

embodiment of the present invention; 
FIG. 3A illustrates a backlight module according to a third 

embodiment of the present invention; and 
FIG. 3B illustrates a circuit board in FIG. 3A shifted a 

distance on a back plate. 

DETAILED DESCRIPTION OF THE INVENTION 

First Embodiment 

Referring to FIG. 1A, a backlight module according to a 
first embodiment of the present invention is illustrated. The 
backlight module 20 includes a circuit board 21, a light emit 
ting device 22 and a fixing structure 23. The circuit board 21 
with several openings 21c has an upper Surface 21a and a 
lower surface 21b. The light emitting device 22 is disposed on 
the circuit board 21 for providing a backlight source. The 
fixing structure 23 used for fixing the circuit board 21 
includes a back plate 231 and several hooks 232. The back 
plate 231 has a contact surface 231a. The hooks 232 are 
disposed on the contact Surface 231a for connecting the cir 
cuit board 21. The hooks 232 go through the openings 21c, so 
that the contact surface 231a contacts the lower surface 21b. 
FIG. 1B illustrates the circuit board in FIG. 1A shifted a 
distance on the back plate. FIG. 1C is a three dimensional 
view of the backlight module in FIG. 1B. The circuit board 21 
is shifted a distance d1 on the back plate 231, so that the hooks 
232 move toward the walls of the openings 21c and press 
against the upper Surface 21a. Accordingly, the circuit board 
21 is fixed onto the back plate 231. 

Moreover, each hook 232 has a curve surface 232b and a 
connecting surface 232a. The curve surface 232b is disposed 
at a front edge of the connecting surface 232a. When each 
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hook 232 connects to the circuitboard 21, the circuitboard 21 
moves to the connecting Surface 232a along the curve Surface 
232b. The heighth 1 between the connecting surface 232a and 
the back plate 231 is less than the thickness w1 of the circuit 
board 21. Therefore, when each hook 232 connects to the 
circuit board 21, the connecting Surface 232a presses against 
the upper surface 21a of the circuit board 21. Each hook 232 
applies a force to the upper Surface 21a, so that the circuit 
board 21 presses against the back plate 231 closely. There 
fore, there is no gap 26 (the gap 26 is shown in FIG. 1A) 
between the circuit board 21 and the back plate 231. 

In the present embodiment, the width of the openings 21c 
is at least equal to the width of the hooks 232 for the hooks 232 
going through the openings 21c. The back plate 231 is pref 
erably made of metal for providing sufficient Support, so that 
the backlight module 20 can be prevented from bending, and 
the circuit board 21 can be maintained in a smooth flat. The 
hooks 232 and the back plate 231 are preferably formed 
integrally to lower the manufacturing cost. The light emitting 
device 22 is a light emitting diode (LED) for example. 

In the backlight module 20 of the present embodiment, the 
hooks 232 go through the openings 21c, and then the circuit 
board 21 moves a distance d1 on the back plate 231 to fix the 
circuit board 21. Because each of the hooks 231 matches one 
opening 21c, the sideway sliding of the circuit board 21 
relative to the back plate 231 is confined. Further, the height 
h1 between the connecting surface 232a and the back plate 
231 is less than the thickness w1 of the circuitboard 21, so the 
circuit board 21 presses against the back plate 231 closely. 
Consequently, the circuit board 21 is fixed onto the back plate 
231 stably and uniformly. 

Second Embodiment 

Referring to FIG. 2, a backlight module according to a 
second embodiment of the present invention is illustrated. 
The backlight module 30 includes a circuit board 21, a light 
emitting device 22 and a fixing structure 33. The fixing struc 
ture 33 for fixing the circuit board 21 includes a back plate 
231 and several hooks 332. The backlight module 30 of the 
present embodiment and the backlight module 20 of the first 
embodiment are different in the design of the hooks 332. The 
other same parts are not described repeatedly. 

In the present embodiment, each hook 332 has a protruding 
point 332a. The height h2 between the protruding point 332a 
and the back plate 231 is less than the thickness w1 of the 
circuitboard 21. Therefore, when each hook 332 is connected 
to the circuit board 21, the protruding point 332a presses 
against the upper surface 21a of the circuit board 21. Each 
hook 332 applies a force to the upper surface 21a through the 
protruding point 332a, so that the circuit board 21 presses 
against the back plate 231 closely. 

In the backlight module 30 of the present embodiment, the 
hooks 332 go through the openings 21c and press against the 
upper surface 21a of the circuit board 21 through the protrud 
ing points 332a. Therefore, the circuit board 21 is fixed onto 
the back plate 231 stably. 

Third Embodiment 

Referring to FIG. 3A, a backlight module according to a 
third embodiment of the present invention is illustrated. The 
backlight module 40 includes a light source structure 41 and 
a back plate 42. The light sourcestructure 41 includes a circuit 
board 411 and a light emitting device 412. The circuit board 
411 with several openings 411c has an upper Surface 411a and 
a lower surface 4.11b. The light emitting device 412, such as 
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4 
a light emitting diode (LED), is disposed on the circuit board 
411 for providing a backlight source. The back plate 42 
includes a fixing structure 421 and a contact Surface 42a. The 
fixing structure 421 for fixing the circuit board 411 includes 
several hooks 422. The hooks 422 are disposed on the contact 
surface 42a for connecting to the circuitboard 411. The hooks 
422 go through the openings 411c, so that the contact Surface 
42a contacts the lower surface 4.11b. Please refer to FIG. 3B 
at the same time. FIG. 3B illustrates the circuit board in FIG. 
3A shifted a distance on the back plate. The circuit board 411 
is shifted a distance d4 on the back plate 42, so that the hooks 
422 move towards the walls 411d of the opening 411c and 
press against the upper Surface 411a. As a result, the circuit 
board 411 is fixed onto the back plate 42. 
The wall 411d of each opening 411c is a curve surface. The 

heightha of each hook 422 is less than the thickness wa of the 
circuit board 411. When connected to the circuit board 411, 
each hook 422 moves to the upper Surface 411a along the 
curve surface. Each hook 422 applies a force to the upper 
Surface 411a for pressing the circuit board 411 against the 
back plate 42 closely. As a result, there is no gap 46 (the gap 
46 is shown in FIG.3A) between the circuitboard 411 and the 
back plate 42. The width of the openings 411c is at least equal 
to the width of the hooks 422, so that the hooks 422 are able 
to go through the openings 411c. The back plate 42 is pref 
erably made of metal for providing enough Support, so that 
the circuit board 411 of the backlight module 40 is not warped 
or even broken due to external force. As a result, the light 
Source structure 41 provides a uniform back light Source. 

In the backlight module 40 of the present embodiment, the 
hooks 422 go through the openings 411c and are connected to 
the circuitboard 411. As a result, the light source structure 41 
is fixed onto the back plate 42 closely, and the circuit board 
411 is fixed on the back plate 42. Furthermore, there is no gap 
46 between the circuit board 411 and the back plate 42. 

In the fixing structure and the backlight module using the 
same according to the embodiments of the present invention, 
several hooks disposed on the back plate are used for match 
ing the openings formed in the circuit board. As a result, the 
circuit board is fixed onto the back plate while the hooks are 
connected to the openings. There is no need to insert Screws, 
and there would be no miss Screwing. As a result, the assem 
bling time is reduced, and the circuit board is disposed flatly 
due to the uniform force applied to the circuit board. The 
fixing structure and the backlight module using the same 
according to the preferred embodiments described above 
have at least the following advantages: 

1. Only several hooks are needed to be disposed on the back 
plate, and several corresponding openings are formed on the 
circuit board to fix the circuit board onto the back plate stably 
and closely. The structure is simple, so the cost for developing 
complex mold is saved. 

2. While fixing the circuit board onto the back plate, the 
hooks go through the openings, and the circuit board moves a 
distance on the back plate. The steps offixing the circuit board 
are quick and easy. 

3. Each hook goes through one opening correspondingly. 
As a result, the sideway sliding of the circuit board relative to 
the back plate is prevented after being fixed. 

4. Several hooks are connected to the circuitboard to fix the 
circuit board to the back plate closely. The flatness of the 
circuit board is maintained, and the product quality and yield 
rate are improved accordingly. 

While the invention has been described by way of example 
and in terms of several preferred embodiments, it is to be 
understood that the invention is not limited thereto. On the 
contrary, it is intended to cover various modifications and 



US 8,031483 B2 
5 

similar arrangements and procedures, and the scope of the 
appended claims therefore should be accorded the broadest 
interpretation so as to encompass all such modifications and 
similar arrangements and procedures. 
What is claimed is: 
1. A fixing structure for fixing a circuit board with a plu 

rality of openings, the circuit board having an upper Surface 
and a lower Surface, the fixing structure comprising: 

a back plate having a contact surface; and 
a plurality of hooks disposed on the contact surface; 
wherein the hooks go through the openings, and the hooks 
move toward the walls of the openings and press against 
the upper surface so as to fix the circuit board onto the 
back plate; 

wherein when the circuit board is fixed onto the back plate, 
the contact surface contacts the lower Surface. 

2. The fixing structure according to claim 1, wherein each 
hook has a connecting Surface, and when the hook is con 
nected to the circuit board, the connecting Surface presses 
against the upper Surface of the circuitboard. 
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3. The fixing structure according to claim 2, wherein the 

height between the connecting Surface and the back plate is 
less than the thickness of the circuitboard. 

4. The fixing structure according to claim 2, wherein each 
hook has a curve Surface formed at a front edge of the con 
necting Surface. 

5. The fixing structure according to claim 2, wherein each 
hook comprises a protruding point formed on the connecting 
Surface. 

6. The fixing structure according to claim 5, wherein the 
height between the protruding point and the back plate is less 
than the thickness of the circuit board. 

7. The fixing structure according to claim 1, wherein the 
wall of each opening is a curve Surface. 

8. The fixing structure according to claim 1, wherein the 
width of the openings is at least equal to the width of the 
hooks. 


